potentialmeter, respectively. It was found that the electric charge on the surface of the releasecoating after completion of peeling was negative in a sign S near the starting portion from which the release-coating was peeled, while it was positive in a sign E near the end portion. The surface potentials of both the peeled release-coating and the unpeeled face-stock in region E increased with increasing lable-length. The surface potential of the peeled release-coating had a maximum at a peeling rate of about 0.6 cm/sec while that of the unpeeled face-stock increased monotonically as the adhesive paper was peeled.
These findings suggest that the anomalous electrification should be due to electric polarization induced by peeling.
INTRODUCTION
Several studies on peeling of an adhesive from an adherend have been carried out to understand the peeling strength of the adhesive on the basis of its rheological"2) and electrical properties . In one of the previous studies, an attempt was made to interpret the peeling strength in terms of the geometrical and theological properties of a pair of adhesive and adherend under viscoelastic deformation) Deryagins) investigated the electrification phenomenon during peeling, and concluded that the peeling strength could be related to electrostatic forces between charges induced on the stripped interfaces. Hata et a1.10) also undertook a similar study, but showed no direct correlation between the amount of induced charges and the peeling strength. In these two studies, they used a Farady-cage, by which only the net charges on the whole test specimen could be determined. They implicitly assumed that the charges induced on each side of the peeled adhesive-adherend interface were uniform and the same in sign throughout, while the outer surface opposite to the interface would carry no charges. This assumption, however, has not yet been substantiated. Thus, as far as we know, no plausible explanation has as yet been made for this phenomenon on peeling. This paper describes the distribution of induced charges on stripped and opposite surfaces of a pair of adhesive and adherend and the interpretation of the peeling strength in terms of the distribution.
Since few studies on peeling have dealt with pressure-sensitive adhesive paper, we selected it as a sample.
2. EXPERIMENTAL Face-stocks are peeled from the release-coating by pulling the long release paper at a constant speed, and are allowed to drop at a corner of the metal-supporter: L, label-length; (S), starting point of peeling; (E), end point of peeling; V, surface potential on the peeled release-coating; Vf, surface potential on the face stock; V" surface potential on the adhesive.
peel force was about 14 grams when the face-stock with 5.0 cm in width was peeled from the release paper (i.e., the protective backing coated with silicone) at an angle of 180° and a rate of 0.35 cm/sec. The face-stock with a fixed size was peeled from the metal-contact release paper by bending the release paper at a corner of the metal plate with 0.4 cm in thickness, pulling it at a constant speed. The release paper was supplied continuously from a core of the pressure-sensitive adhesive paper placed at the other position. The detached facestocks were allowed to drop in succession at the corner of metal plate.
A surface potentialmeter (SSV II-40),Kawaguchi Electric Co ., Tokyo) was used for surface potential measurements. The peeling rate of a face-stock was 0.33 cm/sec in most cases. The probe of the potentialmeter was held at a distance of 0.3 cm from the surface (see Fig. 1 From only such an experiment, we can not see whether on the end portion of the release-coating (2) and the starting portion of the protective backing (3) charges are positive or neutral. Thus, in order to see whether positive charges exist, negatively charged toner was also used. We ascertained that the end portion (2) of the releasecoating and the starting portion (3) of the protective backing were blackened by the negatively charged toner. From these results we conclude that the portions (2) and (3) are positively charged. These patterns of charge distribution on the peeled release paper almost did not depend on the angle of peeling.
Surface Potential of Peeled
Release-Coating Figure 3 shows a surface potential pattern of the release-coating measured immediately after the complete peeling of the release paper from left to right. Interestingly, the surface potential is about -50 volts at the starting portion, but is anomalously large and positive (about 150 volts) at the end portion. The potentials at the starting portion and the end portion are expressed by V; and V., respectively. The patterns of surface potential on the release coating after completion of peeling at different peeling rates R are shown in Fig. 8 . The patterns change with R. Figure 9 shows the peel ing rate dependence of the surface potentials 
Surface Potential of Face-Stock
On peeling, the surface potential Vf at the unpeeled end portion of face-stock increases with increasing label-length L and eventually levels off, as can be seen in Fig. 10 . Here, the probe of potentialmeter on the face-stock was set at the inner position of 6 mm from the peeling front.
The effective charge Q at the unpeeled end portion of the face-stock also increased linearly with Therefore, the electric charge density of the un peeled region must also increase sharply with increasing peeled length.
Surface Potential on Adhesive
Since a pressure-sensitive adhesive is sticky, it was difficult to measure surface potentials Va by continuous scanning of the adhesive surface.
Therefore, the adhesive with a face-stock was taken out after peeling and the surface potential on a given point of the adhesive was measured. We found that the potential was positive at the starting portion of the adhesive and negative at the end portion of the adhesive, as opposed to that of the peeled release-coating. 
